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(54) MAGNETIC DETECTING APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To easily turn an apparatus compact and 
inexpensive and obtain a highly sensitive apparatus by providing a magnetic 
body and a magnetic sensor, detecting a change of a response waveform 
corresponding to an intensity of an external magnetic field, and detecting 
the external magnetic field. 

SOLUTION: A rectangular wave oscillation voltage Vb is supplied to an 



integrator circuit from an oscillation voltage feed source 13, whereby an 
integral current runs to a magnetic sensor 11 and a resistor 12. A Schmitt 
trigger circuit 1 4 connected to wirings taken out from both ends of the 
resistor 12 detects an oscillation voltage Vr generated at the resistor 12 
when the integral current runs, and outputs a rectangular wave oscillation 
voltage Vso as a signal based on a response waveform of the voltage. The 
voltage Vso output from the circuit 14 is supplied to a logic circuit 15. The 
voltage Vb from the feed source 13 is also fed to the circuit 15. The circuit 
15 compares the voltage Vso from the circuit 1 4 with the voltage Vb from 
the feed source 13, and outputs a pulse voltage signal Vp corresponding to 
a time of the voltage Vr generated at the resistor 1 2. 
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mmz-)jmmmms.vhi3mi^^K. z.ki.zx'o. 

%^y^i lat^Sfiii 2{c»^«^*igiEix^. ^iJ. 
%®«JBE«*&l!Sl 37&>/^>tt*&§n^^|g«E{4, 

[0053] -^r. Still 2(7)Mm^ii>mtii^tlfzWm. 
izmi^^titzi^^L 5 .y b h UXfUIIf&l 4{d:. JM<DJ: o 

^j:m^mm^m.fzt^izmmi 2iz±t^^mmKv 
•}mi,z&-:s\,^fzm^t Lx . -^mm^mmzv soita 

[00 54] ^LT. :icr>l^:i.^"/Vh^):^'\miAi)^ 
3f.zm^^ixh. tfz. oi^'-yi^iggsi 5tC{4. 

1 3*>/i><7):/^j^lllg^flEv b t«if&$tts . 

-eLT. nv'-yi?|l|g§l 5(4. i^A5-y bhy;<f[lIS§l 

4^-i^<^:fjm^msim&v sot. ^mw±m^m 1 3 

*»'c.<7):^J^^^^«ffiVbi:^Jtffi?LT. f^im.J:a 
W^m8g5&*Mfl!^i:?=tCffiSil2tc^t^|^lg«ffi 

[0055] i o ^j:m^mmmcr>mi^l,z-:>\.^x . 

y^^)vx^ yi- 1 oiizx-ox—mcoijiflUztzim 

m-b 1 1 (c«ciE*i»gm> J; 3 (c L/v! t # cD^^com 

mm<^^^M.^-T- vxh^m7^mmL^j:¥hmm 

[0056] ft. mmsm^mi s-b^c^. mi 

( 1 ) {Z7n-fXo\.z. iimmmmEyht^mM.^y^ 

1 l(;:«*&$ti. ^ix(cJ;'9. WM^^y^l Itmil 

2 1 t-h^^m^mmzn^'^ifimih . ^oi: ^ . 

ffiial 2(C4l:S5IIS«ffiVr. •r=Sr:b*>i/A5 y bh 

'J ^isiss 1 4 \>zm^^ixh^mm.^v r c7)}^^?g{4, 0 7 

( 2 ) (c^^-Ti 0 (c, 07 ( 1 ) iz^sLtziimmmm. 

EV b LT .±ibl.ifi*) RX/iLhyiii •) «f (:jgi*« 

1 1 ^zm^hmM.cr>m^w.m^znmti> i,<Dxh 

0. L7t*^'-pT. c:cof&limJEVrc7)A*>±*>'0S.t/± 



(7) 
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[0 0 57] -ett. i^JtS -y hhU;yiIIS&14(i. 11 
7(2) tcS^L^^^Ig«ffVrSr. iLii>±^^*)mzi^^ 

•5B#l::>-j.S>y h®EVsLT':3yyNV-hL. 1217 

( 3 ) tzyr^-ti 0 i,zmmmB^nfzijmm.mME.v s 

oSrUJ^j-r-l.. dClT'. i/^Sv hflJEVsL, VsH 

tfOLmaxj&»^,Lmi ..a-^<7)^^ti2:aS-r.& i d tClSS 

[0 0 58] Oj/.y^'IlIS&l 5{4. 117 ( 1 ) 

t^L^cJ: 9^^|g«Ett*&Ml 3*>/i>fit$&§ir^:^J^ 
m^mm&Vht. m7 O) ^ZTfiLfzXd^i^A^-y 
hhV :ifmm 1 4 *»<J>«*&$tT.S:frJ^^m£EV s o 
i:C0fifflMAt s^JtKL. 07 (4) IZ^-tXd^^-i 

Vp</)j-^juxmii. mM,^y^l l i:ffitn:i 2i:)()>/i>^ 

[00 59] -etT. iMLrzXoiz^mm&vr<Dm 
mim^^ 1 1 \>z^hm^<r»immm\>znj& tr 

l-»§c7)-C. nix'-y^OSSl 5*^^>liJ^J§ixl»'NVWxmE 
iz:*>±*> 0 B#P^X(i3i*>T*>' 0 B$r^ LT v^l, . L 

■t. ±.mLtzXo\,zm^-^y^i iiizm,ixh^cr)±h 

$ (Crieff LTV'>-i.<50-C\ Clt^Jai^'^y^HISSl 5*»^>til:>3 
izMh-^X\.^h9^M^\l e x<0:^# § Sr^aj-r^ i: 
[0 0 60] ^oiatc. ^<o?s^*nil«Ti4. ?am 

-feV-i?- 1 1 \,zMh'oti9Vm.nH e x<D^-fkj!>*. 

Em^m 1 3 *^<i>tti^$fL§ *?^^ffimff V ht. 

a5 >y h h 'J^ymsgi 4*»^>ai:^3$^x^:fr?^*^S«E 
V s o fcOfiffiHA t s c7)^-(l:i: LT3Stt. ^<7){affi|| 
A t s ^^vvxmsm^v p t LTJR 0 aj-rc: i: i 

[ 0 0 6 1 ] t >! ^-e, :*:||)!iS«omitCfI^?l^^»l^ 

atii. A^^f-^yi-;^-^ >yf-i otci-D-cfism-feyif 
1 1 lcm^mSS:^|6J2r^!fS$-yrl. i: ifiX^ h . -t^s 

4^^:^yX\ -y^SWlRX/X-^ -y^SWSifi^y 

(r)t%. miOcr)^^A(r>^^izWAifimJti^ ^fz. x 

•yf-SWlSt^X'f •yf-SW4*«:t7T. X>{ -yf-S 

W2^tyfX'< •y^SW3**ONOi:#. Hi 0<7)^EPB 

1 OJci^TJS^Hs:^! 1 tc»i[ixl>m»i[:^[ia^g:K$ 



9 . -'^c^-^\^\>ztS\'^mm:^i Lfz t # fclt^T*<j 2 
f§<oai:^3()^f#/i>ix. d^^c. i'l-M^Hex*<5Srv^«,^-e 
^-g.OjSSr^ai:ir^-rs^i:*i-C#. ^hizli. im. 

K u 7 h'^mm K u 7 h^^s-]Dioi^< ^itujix^ 

[0062] ortc, 1 1 i,zMh-ofzf\-um 

^Hexco^-(b*«, ^li«E«if&j!S13*>/^#t$§$t^^ 

■nmm^mmKv bt. i^^^-yhhv :^^m 1 4 

tii:h^fi:h:fjm^^mmKv s o tcoms^A ts(D^ 

^tbLxmtihmmi,z-:>\^x. ^(^iz^mizimth. 
[0063] m^-ty^rtmn^m.mzmm^titim^ 
mmzn&t/i±-h±j)i:t> t ^(o^i:=e'f)V"(ttfm^ 

HSrHSl-^-r, Zcr>Xd^mmzi3\^X. X^-yi-2 

ii^t:>^j:i>m.-!i^mmzm.^mM2 3-b^^m.mM.&ifim]i^ 

iX. fi^-fe>~9-2 0t=«g£i*iSSaxffi^, iClT, 

-fey^f 2 0 ic^^t^msK i «^^iiimcEpjD$iii.it 

SimffiiOfiSSrE. j58im-b:^1^2 0(7)-f>:/^':J'y>?.Sr 

tir-r-S.i:. Tia^ (2-5) X^^iXh, 
[0064] 
[1^5] 



1-e 



V 



R E 



Ri 



(2-5) 



[006 5] ±IB5»i (2-5) ti't^^i^hi^ol.Z^ m»S 

ta2 KDSfiifilRiOri^l'^Sr^x.^iktciO. 
<7^±h±Jf K) B#P^ t $r«S(:^-r ^ t ifiX'^ S . 
[006 6] tZ^X\ ±MLtiXol,Z. m^-ty^2 
QXTi-iyy^-^yxut. VMiifi:iLh±Jfi'oX\^i>m 
tc, Lmax3&>^>Lm i nA^^-fb-rS. ^d-C. ±3*<0 
-y bmEVs L, VsH«i. -^yr^^yXLcO 
Lmax*^^Lmi n-^O^-fbSr-Sffi-f l> i Pt-^L 
Tt5<. 

[0 06 7] -eLT. 68^-^^-9-2 0<0'f>':J^;5':J'>'X 
L*^Lmax*^^>Lm i n^h^it-t ^fz)^ . Wt^^ 
\.zWxhn.Wi i {4, II 9 \>Z7^~tX ^ IC. ^Dy){4-f y ^'i? 
> L m a X cTJ^IT'Sl-^i*^' 0 . ^*^'T . > 
rJ' y;^ L*»'L m i n <7)WS:tiLh±.ifh ^bt^j: 

I. . L^c^^o T . m'itmmzwxi>mM. i ^^i^^ s >y h 
«jEEv s H iznmth x^KMzmthtx-y^mT s ts. 

y y ^ L m a xcO^®T'<7)1ir*>±*^' 0 B§Pb1 

Tl i:. ^ >'r^':$'y;^L*»'Lm i n <7)*^^-CiDA*>± 



(8) 
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C 0 0 6 8 } -e LT . a^-b 2 0 tCiDi?-&i'l<g|5a-^ 
L3&SLmax7!)>ii>Lnii ntC^-fk-T-l.^'fb^CP^^v^ h 

aS:^! § ii.|.:S-J^^^mEV sot OfiLfflU A t s <^^^ 
[0 0 69] tfz. m\ot,z. Tm.^>^3 0tmM3 

1 imm\<zi&u^fvrzm^mmzwnx\.^tz'm^ x t/^^ 

hk. mmmms 3i}^hcom.^mztm^mmzMhi^ 

{±, m-^mmzm\i^ixx\^fzmfimK<7imiE. wm 
■ty^30(^-(yy^i^y:^^L. ffitn: 3 i osmffiSr 

6) x-m^tih, 

[0070] 
[^6] 



< = -ln(2i-/?i) 



[007 1] ^LX. ^(Dk^ij. ±mcom^iCO±ib± 

mt^kmrniz. m^-i:y^3oi,zMhm^m^He 

xii^ltt^k. c:<7)^-fk^^'ft. ■^y^i'iS^yxi.tfi 

■C\ J'KgBM-#H e xtCjsB tT . i 5 -y h 

h^kkti:h, L-ftifi->X. ^(D±-hTifi^m\iZto\>^ 

xh. iMcDmem/mnzff^LtzXoiz. vm-^y-^ 
1 iizMh'yf.i9mm.^Hex<r)^^ti}K m^mmm^ 
mi 3i}^(^mm^ti^ijjm^mm&v hk. s -y 

h h u 1 5 *»/?>aj:»3$tLi.:fir?^^SlgJEv s o 

k(7){iLmm^t sCO^-itkLXim^Zkk^^. 
[0072] k^^X\ m6iZ7jkU.iJ:d^j:mMm^m 

mi,zii\^x. ^mmEm^^ml 3^-(>m^^ti6ijjm 
mmmmhk. 5^AS«/hbU;{niiKi4*>ii>aj:b:^ 
tiiijim^mmRy sot <D{s.nmA tsi±. ^hgp® 

e X t . 1 1 (^m&ii^<0-M:^:fjmi>Z± t 

hm^kti^m-M^eizimLx^^^ . -t^xtt-tb. 9m 

e xifi-^COk # . fifflUA t s 0 1 1 



-r i a . n^^u ext. 1 1 <7)m^i^ 

<7)-^1f\^iz± t^m^k * W«JS & izi&^ LT^-fC 
-r-S. =5ri>. Ell 1-C'{4. fh^^H e x<7)\^^ k . m 

^-fe 1 1 (om&ii:<rm^:ffi6i iz^ t^m^<r>m k 

tmtktt::ljmO' kLX\^h. 
[007 3] HI l:f}^i^^^^^Xo^Z. effiHAt s{4 

^'^^5^K^Hexo:^rmwfg^-^^T•v^^,, zixa. 

11 <Dmm<Dmim-¥. m^-^y^ 1 1 izmi 
^m^i.iizx ^mi\A k . 9\-^^H Bxi,zx ^m-im 
kco-^ax'hK). ^'h^sat-^Hextci^jdS-fba:*-', ^m 
m^n exk. m^-t y^ 1 1 (om.^i^<oM:^:fjfi]{,z± 
tsaif t t^^-tnmeizimLxs^it-t&tpa^Th 

[0 0 741 -r^ip*), 01 2lz^^Xo(,z^ m^-^y 

-^•c&-&3&», 9mm^Hel^^zx^xms^■^y^l i 

tc«c*LTv^i>. tJ^:*Jo-c. m%-<siyvi ix-tkia^ 
ti^m^mi. TiB^ (2-7) x^-rxoiz. Ji-ans 

[007 5] 

H = He X • c o s <9 • • ■ ( 2-7) 

=5r*5, ilBsS; ( 2 - 7 ) C^^-f J: -3 (c. ^M-fe 1 1 
X'^\^-^tihm^mi. 9VM^\\ e xc7):treffif8&-i- 
A.X'\.^h<r)X\ ^Wi.<r)mm^^y^t:m\'^h^kl<zX 
i'l^#Hexc7):fe-[lflS:»S^:f:3&*'C#^. 

[0076] mwrnzii. mt\i. mi 3 t^^-r j; 3 

Jl^»I^afc2-:3cOiim-fe>-9-l 1 X, 1 1 yS: 

<7)m^m'^xhh. ^zx\ mi4^z^i-Xotz. 

-fe^-ti 1 xti, xW:&ip)icffiaL. ei^-fe:^-f 1 ly 

xmdfmzntxmst^Ymfjmzmmrr^, -r 

JSr*)*?. am-fe>-»f 1 1 xat/am-fey-9-1 1 y{i, s: 
V ^tcit^-r S i 0 izmWrth , i CO t , H l 4 lc:*f 
J: -3 tc. J'hgpjilf H e xc7):firt^jt , xm:fjmmtiim<m 
^•fey-9-l lxofi8'ttflj<7)^:tritijt3&<^-t:ft^$-^t 

-rst. xm:fj\^mtiim<r>mM.-ty^iixizXr.xm 
ai^ii-sia-^Hxtt. TIBS*; (2-8) -c^^n. vm 
iji^mtamcom^^y^r 11 yiz^^xmta^ti^^m^ 

Hyti. TIB5C (2-9) Xm^tl^. 
[0077] 

Hx = Hex-cos^ • ■ • (2-8) 
Hy = Hex • s i n <9 • • • (2-9) 

z;ix. xWrtrttiit^aifflojai^-byiM i xizx^xm 
m^ti^hm^Hxk. Ymijmmiiim<^m%-^y^i 1 

yiz^^xmm^ti^m^HykcDit^k^k. Tii^ 
(2-10) k^i,, 
[0078] 



(9) 
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Hy/Hx= s i ne/c o s0 = t 

{4, TffijS; (2-11) X'^^tlt, tztfL. Tf5^ 
(2-11) l:t3l^T, Hy^OCDt^ii. 180*^ 

0^0' ThO. 0>HycOi:t'{±, 360° >e>l 

80' Thh. 
[0079] 

^=tan-i (Hy/Hx) • • • (2-11) 
i: J: 0 s nSlWI^H e x<7) 2»:7CT'O:trr6l^«0^ i i; 
[00 803 t.fz. 9\-Um^cr>3^d:7tX'<Dfj]n\^^ 
T^aiO^^cV^fc^tCti, 5V>tlft^-t-l.3o<7)fi^Hr>~9- 

;t . ^m-m-<r)±w.^m^x'<ri^\«\^^ $ ^^ai-r-s 

[0081] iKTM^^mt. H 1 5 K^-r J: 3 
IC. SVHCil3c-r-l> 3-o«0S5^-fey-9-4 l x. 4 1 y . 
4 1 zS:<i;cT\'^l.. -ett. itl'c.c73fi^-by-»?-4 1 
X, 4 1y, 4 1 zti. ±aL^^J;d'5rM«S!Jilll8S4 

2f.zmn^fix\^h, c:c7)iai^^iHis&4 2coaj 

:»3^(5. 3yb-^-^4 3cr)X:»3i&?fc^^$ixTfc 
0. fiS^^IIlS&4 2*^^>(7){ll:^fca-?v^T. rjyb-j. 

[00 82] ClCl-C. #JS^-fe>-9-4 1 X, 4 1 y , 4 

-9-4 1 xJiXifcfirfpltClig^it. m2iOJS»-b:V-9-4 1 

y{±Y»fc^ritntiES§ix. ll3<5Dlfi^-fe>'if4 l zt±z 
lfcSrf6]tc:iES$ix-2.. >!:coi:#, lgloigM-fey-9-4 1 
x{i. ^'hSRl^H e x(:OX«i:^i6ic7)j^#^^^S::|^tH L. 
ll2<oam-fe>-9-4 1 yti. i'hgWl^H e xOYj|i:6-|6l 
<^iai^jS4J-Sr«iajL. ^3t7)aM-k:^-9-4 1 zJi, 

He x= (Hx2 + Hy2+Hz2 ) 1/2 
^tz. lll6(:fcV>T. :ftjg^y{l. xmt. ^VM^ 

ne-x.izmf,znLx^mzxntYmxmm.^ixh^ 

UTtJ 0 . i ti. J'l-gEJS^H ext. ^'f-gpiS-^H 

e :x.^zmi.znLx^'^\,zxmtYmx'm^^tih^m 
x\^h, 

Hx=Hex ■ cos^i • cos^ 
Hy=Hex-cos^i • sin^ 
H z =H e X • s i n ^ i 

iciT. ^\<m.%^y^AiTc{zi-3xm\i!,^ixhm 

^^^Hxi:. ^2mm.^y^Alyt,zX^Xm\i!,^ 
ilSlllf^^HyfcOJtS-fciyi:. TfB^ (3-5) t 

Hy/'Hx= s i Tidy/c os0y 



an0 •••(2-10) 

I.. 

[0083] -g-LT. #a^-fe^-9-4 Ix, 4 ly. 4 

1 ztj;o-r^m$ixl.#Jl^^^{i. ±iEL7t:i3.tc 

a«^iHiss4 2-c«mft-f-fc^}^$^, mmms^- 

t)^ayh':i.-i$'4 3izx:fj^ti^, ^LX. nyb-*^ 
:J'4 3{i:. ;<OJ:ot=«4ai$iXit^hg|JSBt#Hex<OX||li 
:frl^<7)a^^K^i: . J'hSBJl^H e xc7)Yffctr|6]c7)®#fig 

. j'hgpjs^H e x<Dzmf3\^<Dm'^^'^t i/zmr^^'^ 
xmn-nm^nw ±i^^fHx<r>i'mmm e x<o^r 

[0 084] dOidtC. J'l-gP^lltH e xt7)XttJr|tiI<0 
^^t. i'l-g|fld5^HexOYf|lrtri6l<7)Bg^i:. ^'hSPll-fiL 
HexOZifc6-|filiO^:Ji-i:tcS-:yv^T. 

[0 08 5]±j^c0ip^3o6a£m-fe>'-9-4 1x. 4 1 
y, 4 1 zS:m^a^*n^afcJ:o-C«im$ixl.fi5 

^l>, CliT'. HexJii'l-gCa-^. Hx{±|glcom-lr 
^-9-4 1 xt:J;oT:^ai$tL^ja-5?^^^\ Hy{4m20 
^l^■lry^?■4 ly{Cj;-?T«iai$ix^Mlffig:«-, Hz{4 
m3oam-fe^4 1 zizX-^xmtii^fl^m^m^t: 

[ooseiciiotS'. ii^^rartictstt-sj'hgBJi-^H 

e x</):kt^ii. HI ofig^-fe v-9-4 1 xtcJ:->Tt^ia} 

^tLtm^^^Hxt. m2(7)m^-^yv-4 1 yfcj:-^ 

■C«iai§tL^M*fig4^Hy H3(7)?Sm-by-9-4 1 z 
rtfcfc{t-l.^'l-g|5iS#H e Ti25*i ( 3 - 

1 ) xm^tih, 

[0087] 

• • • (3-1) 

[0088] ZCOt^. ISlc7)SS^-fey-9-4 i yi^zX-o 
Xmta^tl&m^^'i^H x{4. TtBse ( 3 - 2 ) 
^ll>. tfz. m2c^m^-^y^4 1 ytci-^T^^ai^iX 
I.Jg^^^^Hy{4. TiBi^ ( 3 - 3 ) X'm$tl?>. t 

tc. mcom^-ty^A 1 zizx-^xmta^ti^m^^ 

a^Hzii. Tiesli (3-4) T-aSni.. 
[0089] 
y • • • (3-2) 
y • • • (3-3) 

• • • (3-4) 

[0090] 



= t a. n 0 y 



(3-5) 



(Id) 
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L/i*>'^r. nm&y^t^ TiB^ ( 3 - 6 ) x-mti 

h> fztzL. Ttest (3-6) l,Zi5^^X. Hy^O(r>t 
^(i. 180' ^0y^O' T'$)0, 0>Hy£Oi:# 
{4, 360* ><9y>180' Th^, 
[0091] 

6'y = tan-i (Hy/Hx) • • • (3-6) 

tfz. ( 3-4 ) 3&>^>. nme i {±. Tia5»: ( 3 
-7) vm^tii,. 

[0092] 

(9i = sin-i (Hz/Hex) • • • (3-7) 
-eLT, ±^ (3-1) icS^L/ijS^i&nyeA-^ 

i>p>^# $ 2:»ai-r -s. c i: *^-e# . ±IB^ ( 3 - 6 ) at/ 

±ie^ (3-7) tc^U>:att^:3^b-^-;5'-ClTac: 

[0093] JiLhO j; a tc. amgii»^at:Svn:il3c 
-rS3oc0{lM-fe>'-9-4 1 X, 4 1y. 4 1z^|g{t^ 
i i: 1= J; 0 . i!:*|t^iaF*>lT'<7)i'Kg|5miS^H e x<r>iTfii^ 

[ 0 0 9 4 ] ^±5. m^crmMM'^^m.x'i, . m^zm. 
35-ri.3oiofi8m-b>-i^^^{-mtf. iti!is35rai*i-cio3'i- 

mMcm.m^'mmm.i.zio\^x . ±w^mi^x'(D 
9mm.^<7)-^]y\'^-k^^^um-htzib\,z^ m^^>^ 

[0 0 9 5] CTx.{±\ y^-j-^xy-h'^y-^^m^'^fz 
mm^'mm.x\ iLW^Mnx'<r>^\-^^(r>^\p\^^ 

^t:U^i>fz^\iZ\t. 3o<?577'y:5'>^y-h-fe>'-9- 
<r)^^\i^u-{}V^K\^\.zm.-iS.-thXo\.z. BBSL^tm 

^(^mm^^mmx\ ^i^^^[^x'<^9}-^^(7):fjj^-^ 

±^ $ ^m^X't ^Jioiz Lfz^^. Mitax h*i^^^ 

[0096] ztLiziciLx. ^mM^m^m^mmmS: 
izmm^tt^^m-i^y^ii. ^¥mz^^^j:m&x'h?>co 

X\ ^tl^ti^m^zm^•t& X o tclES^S k {4^ 

^x'hi>. Ltzt^-ox. ^^m^mm-t^ztizxr>. 

[0 0 97] ±^<7)Xd^m^zm^-t:^3 

^com.^^y^4 ix, 4iy. 4iz ^m\^fzm^ 
^mmt:. mmm<D^wsmzmnLxmm^^mtii^& 
xoizttLii. mm^m^mizx^mtamMt^i^. mm 



[ 0 0 9 8 ] i c-c. a^*aiia^#ijjft{cif ij-ri, 
mi. mtii. yim^jmizmm^tifcmicom^^y^ 

4 1xi:. Yillrtrr6ltCiEM;?ix:tm2oam-b:V-9-4 1 

yti. ^mmzMLX7ii^t^j:hXoizimL. zm 

ij\^izmm^tifcm3comM.-^y^4 1 zSr. ^ufiist 

[0 09 9] CliTJi:^. ±M&nSl0yii. ^Slf*:)!)*!^!^* 
y-9-4 1 X , 4 1 y , 4 1 z J: ^l^ffiMStiS^V^ 

X. ±m(oxoiznm0y^%tii'r^^ti<zX'^x. w 
mm>l^\>^x\>^^:^m^mi>^iti>ix'^h, 

[0100] tfz. ±9iA^0 i {4. L 
X. 3oc?5a^-fe>'-9-4 1 X, 4 1y. 4 1ztcJ:|,«i 

tH^Mtca^v^T. ±mcoxdizM&o i sraimt. -e 

[0101] ftf*:e<jt(4. mmzm%m^mm.mmL 
fcb^. zcr,nm0Hi. Mmt^mfLx\^^i,t^i,zti 
mmffymMzx*}. 5' mm</)msx'^f^iti-^^. 
Mm^i$± LT V ^ ^ i: § tc{4 . 1 ' mmcr>^mx' t *^ 

[0102] ZcoX o tC. SV'ifciSX-r.S 3ocoam-fe 

y^f4ix. 4iy, 4iz^m^^fzmMm^m^. 
mm<^wwjmzmmLx . '^mmm^^mmizxm 

[0 103] t.:i^x\ avHcit3£-r-&3ocoid^-fey 

^^mx.fzmsm'^mii. ±w^^\>zi5\i^hmm:n^ 

*>'T'# i>mMm&mm.kz-:>\^xm,^nth , 

10 10 4] iofi8^gii»^a(i. s 1 7 t=^-r i d 

5V^(Cii:^-r'l.3o<7)mm-fe>'-9-5 1 X, 5 1y, 

5 1 zSr(i;cTv^^. -ftT. iix^-tfoia^-fey-tf 5 1 
x, Sly, 5 1 z{4. ±a5L3tJ;d=3ram^JtlH]iK5 
2^^gf«?§i^Tv^|,. t;^^. :i<mmmm^5 2<r)]i>, 

5 3-eSI^^!ia*i^Ti5n^ J; o tC'Sr-sTV^I,. 
[0 105] CICT, ^JSm-fe^-HfSlx. Sly, 5 
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1 z(±, 5:vHcS3<-r-&Xtt. Ymi/ZWIC^LT. 
y{4Yi!i:trFffItcEa$tL. m3<7)m^^y^5 1 z{4Z 

ifc^rfiitcias^ix-s. z<7)tn. mi«7)fi^-feyt>-5 1 

x{4. ^'hg|5a-^HexcOX|ft:ft-|lf)<^ai^^i^2r^ajt. 
|g2cOJ®m-fey-»^5 1 y{4. ^'hSBM-^H e xfOYfffi:^-!*] 
<oei#«:J)-S-«!ait. l|3<Ofi8S^-fe>'-9-5 1 z{4. ^'FSP 

s. 

[0 1 06] -et-C, 1 X. Sly, 5 

3 {4, ::<0J: a IcSSm^flJtHSIflatl^H e x(7)Xf|f*[6l 
coaiS^^^i-i: . 9\-m(mH e xc7)YW:^rr6]0?S^B^:5i- 
i:. 3'l-gi5ei^HexcOZW:^rr6lc^m^^^^i:fca^V^T 

[0107] Z<7)J: o i>z^ xiim^:f3\^co^^}i . Ym 
[0 108] ±M<r>Xd^3^mSv^y^5 1x. 5 1 

y, 5 1 ztrmttzm^^mmi^zx-oxmia^ti^m 

^:fj\Mb±^^i:^:^ hfuxm-t . mi8<D^ol,z 
ts:h. ZZX\ Hexi±^h&m^C0:k^^. Hx{4^1 
(Om^-ty^5 1:siiZi:^Xmtii^tL^m^m^. Hy 
{4^20l^-fey-9-5 1 yt:J;-?T:^m$^i-S>ai^fi!c 

Hz{4m30mm-fe>'-9-5 1 ztC;J;-3Tm§ix.|) 
m^^^t:mLX\^^, 

[0109] z:iX\ XW§r4"ll^i: L/cHHK^n-;!^:*- 

[0 110] Cicot^. U~}V-y5^(rm%^^d r\t^ 
Yttlfc , i'HaflSH^H e xSrXffttj^LTTtTtcYWi: Z 

{4. zwii:. 9\-wm-w^^^Ym>znhxW'Qiizzm 
b xmx'mm^tih^f-miz&mLtzt^ (c#/i,ix^^^' 

y{4. Xilii:. 9\-^m^HexizmHzMLX^frlZX 

mb Ymx'm^^tii,^mizi$mLfzbtiz^(>ix^^ 

^'hJ\^bii^^-mmb^j:i,, 

[0111] ZCDb # . n-;U:)j[^a)mmMm0 r{4, 
TIBst (4-1 ) -C^^tL^. 

[0 112] 

tan(9r=Hz/Hy • • • (4-1) 



-2) xm^n^. f^tiL. TIS5*; (4-2) ictjv^ 

Hz^0c^i:#{4. 180° ^6'rSO' "CabOs 
p>Hz<0i:^{4. 360* >^r>180* Tfci.. 
[0 113] 

^r = tan-i (Hz/Hy) • • • (4-2) 
tfz. i^-/i-l3\^(r>mmM^&Pli. TIBs^ (4-3) 

xm^tih, 

[0114] 

t.an(9p = Hx/Hz • • • (4-3) 

Lfej&SoT. e-y^:tr|fil<7)|H]!|feft^^p{4. TlSj'i (4 
-4) -C^^ttl,. ^c^'t. TfB^ (4-4 ) iCfcV^ 
HxS0C0i:#{4. 180° S(9paO' "CfcOs 
0>HxC0i;^{4. 360° ><9p>180"' X'h^. 
[0115] 

<9p = tan-i (Hx/Hz) • • • (4-4) 
tti. 3-*-|tq<7)|lH6ft^^y{4. TIBse (4-5) X' 

[0 1161 

t an<9y =Hy/'Hx • • • (4-5) 

Ltitt^-yX. 3-:fjl^(r)mW;MmOyii. TIBs^ (4- 
6) "CaSix-?.. tzfiL, TIBs^ (4-6) tCt^V^T. 
HyS0iDi:t!{4, 180' ^&y^0' X'h'O. 0> 
Hycob^it. 360* >6'y>180' Xhh. 
[0 117] 

6'y = tan-i (Hy/Hx) • • • (4-6) 
^LX. iffise (4-2) tcS^L/iJgSlS-nyh-a.-^J' 
5 3-Cff 3 , ^lixlci 0 , a-;u:^[6j<7)ii]K^|jg^ r 
^j&^^Clfct^S. Il^tc. ±IEj*i (4-4 ) iZTT^Lfz 
fmt:^y\^A—f^ 5 SX-no . ZtHzX<0. ^y^lj 

f^commnmo p ti^m^^ :ibb^?>. mmz. 

(4-6) iZ7^Ltzm%t:ziy\^:L-i^5 3X'no. Z 
tiizX 0 s B-:fj\t](7)^Winm0 yifim^i. Zbb^ 

[0118] JiLhco ct a ^z. mMmm^miz s-^com^ 

■feytfSlx, 5 1y, 5 1z^MmhZbizX'0. ± 
1^^mfHiziHfhu-;uij\^^ tr>yf-:^r6]S,tX3-:SriHi 

[ 0 1 1 9 ] 55rfc. mmcomMMmMm.xi> . m^zm. 

3<-ri.3oOB^-lryHf&i§{tfx{f, iir#c^^rt-C-«OlHl 
lKft«S:*i?^-ri.Ci:f4T'^^. t7&>t'5r*^%. 

a^«i^aT*{4. ±^L^j:3fc. ffiatm-fe^-if^av^ 

[0120] zixi,zMLx. :$^wMt:i^^mm^mm.m. 
izmm^ti^m^-ty^it. ^^-^izismm^xh^ff) 
x\ ^ti-^tL^m^zm^^ ck a tcieai-s c: b am 
^xh^. Lfzif-iX.^w^^mm-fhzbi.zx'o. 
±ii^m^\Hxcr,mm:^mmm- hzb t-x^ ^mm^ 

^ED^SJ. i&W^X't^^Sk'fhZbif^mb^j:^. 
[0121] 
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-^mh^tifix'^^. 

mi ) ^wRimmLtzmMm^m.^m\^hix^m 
[112 ] m\\,z5f^Lfcm^^y^i,zmmM.m:m^-t^ 

[04 J s 1 L)tis^-fe y^<r>^ yy^ ^y:^i. 

[07] me\>z7nLfzm^^m.(r>^mzm'thms: 
ms^m^^y^}imm^t:>^j:hmtmm\.znmifi± 
[09] m8iz7f:Ltzm^mmzmii^m^(D±iy±¥ 

OlBf<7)«^S:^-r0-CS>l). 

[01 Q] l3^-fey-9-i:SJn:*>4>'5rSm4}-lHl»t=giEiiT 



[011] :^?^^^limEv b t :ljm&mm]±v s o 

i: iOfifflU A t s i: . J'hgBM^H e xc7):15-i6i t (r>mim 

^■t<mmx'ht. 
mx'hi>. 

[013] *^BHSriafflLyt:iS^^*n^ac7)ffio!iifigM 

S:*-rii]s§0T'S:>s, 

[ 0 1 4 ] 0 1 3 fcs^ Ltzm^m^mcom^^ y^<r> 
[015] 3-:><rm^^y^^mt.fzTmmsm.(r)-' 
[016] 3-p<7)am-fe>'-9-T':^ffi$ixi.a*^s^-r0 

[017] 30(7)fi8M-fey-9-2:{i;tfv:a^*lSIS<7)fte 
[018] 3-ocofiSm-fe^-9-C-«iaj§ix^Jl^SrS^-r0 

[019] Ti-^-)\^m--^i^\^fzmss>mmm.<ry^^i% 

[02 0] 77>yi5'x^'-h-fey9-S:fflv^f.:fiS^*D^ 

[02 1 ] ?s^tiK&ms^^-0ij^SK-r^3^-cS) 

[02 2] mmm{^^n'^<mmmmmm.'km- 

1 0 77^7;UX-f -y^. 1 1 i^-fe^-y-. 
12 Sfii, 1 3||ii^«ti|!&jg. 14 Vi5>y 
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